Key indicators: single-crystal X-ray study; T = 123 K; mean (C-C) = 0.003 Å; R factor = 0.048; wR factor = 0.115; data-to-parameter ratio = 21.4.
Crystals of the title salt, [Na(C 6 dianion. The latter lies on a twofold rotation axis. C-C bondlength redistribution displays that excessive electron density of the dianion is predominantly located at the C atoms of a former double bond and at all eight ortho positions. The studied crystal was a twin, with the ratio of two major components being 0.2143 (9):0.7857 (9). The twin operation is a twofold rotation around the a axis.
Related literature
For the crystal structure of free tetraphenylethylenide, see: Hua et al. (2007) . For the preparation and reactivity of disodiumtetraphenylethylene, see: Schlenk & Bergmann (1928) . For UV-VIS data, see: Roberts & Szwarc (1965) . For 1 H and 13 C{ 1 H} NMR spectra, see: Roitershtein et al. (1998) . For crystal structures of related alkali-metal tetraphenylethylene salts, see: Bock et al. (1989 Bock et al. ( , 1996 ; Minyaev et al. (2007) . For crystal structures of hetero-and homoleptic d-and f-metal complexes with the tetraphenylethilene dianion, see: Roitershtein et al. (1998 Roitershtein et al. ( , 2004 Roitershtein et al. ( , 2007 ; Minyaev et al. (2007) .
Experimental
Crystal data [Na(C 6 Data collection: SMART (Bruker, 2003 ); cell refinement: CELL_NOW (Sheldrick, 2003) and SAINT (Bruker, 2003) ; data reduction: SAINT; program(s) used to solve structure: SHELXS2012 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL2012 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL2012 (Sheldrick, 2008) and publCIF (Westrip, 2010 Roitershtein et al. (1998) .
Synthetic applications of the tetraphenylethylene dianion are remarkably few. Reactivity of the tetraphenylethylene dianion towards formation either d-or f-element complexes is not well established so far. Only five crystal structures of hetero-and homoleptic complexes of lanthanides and yttrium with the tetraphenylethylene dianion have been reported: (Roitershtein et al., 1998) , [Na(diglyme) 2 ][Lu(Ph 4 C 2 ) 2 ](thf) 0.5 (Roitershtein et al., 2004) , , [(C 5 H 5 )Lu(Ph 4 C 2 )(dme)](dme) (Roitershtein et al., 2004) (dme is 1,2-dimethoxyethane), [(1,3-Ph 2 C 5 H 3 )Lu(Ph 4 C 2 )(thf)] .
As a part of our research project on synthesis and structural characterization of new tetraphenylethenide derivatives of rare-earth metals, we have explored reaction of disodiumtetraphenylethylene with anhydrous scandium(III) iodide (2:1 molar ratio), which was supposed to lead to formation of a homoleptic tetraphenylethenide ate-complex Na[Sc(Ph 4 C 2 ) 2 ].
Anhydrous ScI 3 was activated by refluxing in THF in order to destroy its polymeric structure. According to 1 H NMR and UV-VIS spectral data, the final product after work-up contained expected Na[Sc(Ph 4 C 2 ) 2 ] and some unreacted Na 2 [Ph 4 C 2 ]. Most likely, ScI 3 coordination polymer was not fully converted into the monomer or short oligomers, therefore, the tetraphenylethylene dianion was not fully consumed. Attempts to grow crystals of the reaction product in various solvents and conditions allowed us to obtain only crystals of the title compound when diglyme was used as σ-donating chelating ligand. Analogous reactions of M 2 [Ph 4 C 2 ] (M= Na, K) with LnCl 3 (thf) 3 (Ln=Sc, Y, Lu), which have a molecular structure, go smoothly without any complications.
Crystal structure of free tetraphenylethylene is well known (see, for example, Hua et al., 2007) . However, only three Xray crystal structures of solvated dialkali metal tetraphenylethenides have been known up to date: {Na[Na(Ph 4 C 2 ) (Et 2 O) 2 ]} n (Bock et al., 1989) ; {[Cs(diglyme)] 2 [Ph 4 C 2 ]} (Bock et al., 1996) .
There are interionic short contacts M + -Ph 4 C 2 2-(M= Na, K, Cs) in all three crystal structures, which may have some impact on the C-C bond length redistribution inside the easily polarizable tetraphenylethylene dianion. , is the only example with separated counterions in crystalline lattice.
Consequently, one may suppose that the C-C bond distances of the dianion are relatively unperturbed. However, some non-covalent interionic bonding is present. A three-dimensional framework is formed by C-H diglyme ···C Ph π-interactions table 1 ). Based on table 1, the C = -C ipso bond lengths are shorter and C ipso -C ortho -longer than those in free tetraphenylethylene. Averaged C-C bond distances inside the dianion are 1.434 Å (C = -C ipso ), 1.432 Å (C ipso -C ortho ), 1.382 Å (C ortho -C meta ), 1.391 Å (C meta -C para ). For comparison, the same C-C bond distances in free tetraphenylethylene (Hua et al., 2007) 
The observed C-C bond length redistribution inside the dianion could be rationalized by localization of excessive negative charge predominantly not only at C = carbon atoms but also at all eight C ortho positions (see Fig.1 ).
Similar averaged C-C bond lengths in the Ph 4 C 2 2-dianion can be found in
, and in
. Therefore, M-Ph 4 C 2 (M=K, Cs) short contacts do not introduce much influence on the C-C bond length redistribution, compared to that of the title compound with separated counterions.
In coordination polymer {Na[Na(Ph 4 C 2 )(Et 2 O) 2 ]} n (Bock et al., 1989) , the C = -C = bond length is 1.487 Å, but some similar C-C distances vary essentially. Thus, phenyl rings coordinated with Na + and Na(Et 2 O) 2 + moieties display the following averaged bond lengths:
For phenyl rings that almost do not interact with the Na + cation, the averaged C-C bond distances are 1.436 Å (C = -C ipso ), 1.416 Å (C ipso -C ortho . Actual bond lengths are 1.407 Å, 1.423 Å for a one phenyl ring and 1.405 Å, 1.427 Å for another one.), 1.392 Å (C ortho -C meta ), 1.391 Å (C meta -C para ). It is obvious that excessive electron density of the dianion is not equally localized at ortho-positions of coordinated and uncoordinated phenyl groups, and charge redistribution inside the dianion is quite different from such of three previous salts. Impact on C-C bond distances could be partly explained by stronger polarizing ability of Na + , compared to K + and Cs + .
It is worth mentioning that the angle between two C ipso -C = -C ipso planes decreases in the following order:
(Et 2 O) 2 ]} n (56.1°), which has a positive correlation with the M-Ph 4 C 2 strength interaction (M=Na, K, Cs). The same angle is 8.8° in free Ph 2 C=CPh 2 .
The C-C bond length redistribution changes even more dramatically in crystalline lattice of rare-earth complexes due to higher polarizing ability of Ln 3+ and Yb
2+
. The coordinated tetraphenylethelene dianion in rare-earth complexes exhibits bis-η 3 -allylic coordination mode, where the excessive negative charge of the dianion is localized at C = carbon atoms and only at two C ortho positions coordinated with the metal cation (Roitershtein et al., 1998; Roitershtein et al., 2004; Minyaev et al., 2007; Roitershtein et al., 2007) .
Experimental
All synthetic manipulations were carried out under vacuum or argon atmosphere, using Schlenk glassware, dry box techniques and absolute solvents. A 250 ml flask with freshly cut sodium metal (0.60 g, 26 mmol) was evacuated. Sodium mirror was formed on the flask's walls upon heating under dynamic vacuum. Tetraphenylethylene solution in THF (1.249 g, 3.76 mmol in 100 ml) was added into the flask. The solution was stirred for 1 day, the color changed to purple (λ max = 485 nm). Simultaneously, anhydrous ScI 3 (0.784 g, 1.84 mmol) was stirred for 5 h in THF (50 ml) and then refluxed for 2 h while stirring to form a finely divided suspension. (Roberts & Szwarc, 1965) and 392 nm for Na[Sc(Ph 4 C 2 ) 2 ]. λ max did not change after 3 day of stirring. Then the reaction mixture was filtered, the filter cake and the flask were washed with THF (2x20 ml). Most THF was evaporated from the solution, leaving some solid and c.a. 20 ml of the solution. Pentane (c.a. 100 ml) was layered on a top of the solution. After 1 day, the mixture was stirred. Precipitate was filtered off, washed with pentane (2x20 ml) and with diethyl ether (2x20 ml), dried under vacuum for 4 h. The yield of crude product was 1.473 g.
To grow crystals of the title compound, the obtained crude product (150 mg) was dissolved in mixture of THF (20 ml) and diglyme (5 ml). Diethyl ether (35 ml) was layered on a top of the resulting solution. After 2 weeks, crystals formed on Schlenk tube's walls. (see Roitershtein et al., 1998 Based on qualitative analysis with xylenol orange indicator, the filter cake contained significant amounts of scandium.
Refinement
The hydrogen atoms were positioned geometrically (C-H distance = 0.95 Å for aromatic, 0.98 Å for methyl, 0.99 Å for methylene protons) and refined as riding atoms with U iso (H)= 1.5U eq (C) for methyl protons, 1.2U eq (C) for other protons. A rotating group model was applied for methyl groups. The studied crystal was a twin with a ratio of two major domains of 0.2143 (9): 0.7857 (9). The two domains were rotated from each other by 180.0° about a real axis (1 0 0), which was determined by Cell Now program (Sheldrick, 2003) . The final refinement was carried out using detwinned data set.
Disorder of the C20-O4-C21-C22 cation fragment was not modeled, since the residual electron density was not sufficient to model the disorder properly. 
